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DETAILED ACTION 
Election/Restrictions 
Applicant's election without traverse of Group I (claims 1-1 1 and 17-24) in the reply 
filed on October 28, 2005 is acknowledged. 

In addition, non-elected claims 12-16 were canceled. 
Thus, claims 1-11 and 17-24 remain pending. 

Information Disclosure Statement 
The information disclosure statement (IDS) submitted on February 23, 2004 is being 
considered by the examiner. 

Drawings 

The drawings (FIG. 11) are objected to as failing to comply with 37 CFR 1.84(p)(4) 
because reference character "54" has been used to designate both wire bond of sensor die 44 and 
wire bond of light source 46. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate prior 
version of the sheet, even if only one figure is being amended. Each drawing sheet submitted 
after the filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or "New Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in the 
next Office action. The objection to the drawings will not be held in abeyance. 
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Claim Objections 

Claims 6 and 7 are objected to because of the following informalities: claim 6, line 2, and 
claim 7, line 1, before "substrate", "one-piece" should be -single-piece— for constancy. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-3, 6-8, 21 and 23 are rejected under 35 U.S.C, 102(b) as being anticipated 
by Nakamura et al. (JP 360035244 A). 

Re claim 1, Nakamura et al. ("Nakamura") discloses in figures 3(A) to 4(C) a method of 
forming an integrated circuit package having a sensor (light detector) 13 with imaging capability 
[see English abstract] comprising: connecting components to a single-piece substrate (lead 
frame) 11, including fixing an integrated circuit die to a first area 1 lc' of said single-piece 
substrate 1 1 and fixing a light source 12 to a second area 1 la' of said single piece substrate 11, 
said integrated circuit die having said sensor 13; and enclosing said components (using resin 18) 
to define said integrated circuit package having exposed input/output connections (11a and 11c) 
and having a window 16a optically aligned with said sensor 13; wherein said first and second 
areas (11c 5 and 1 la 5 ) of said single-piece substrate 1 1 are at an angle to each other within said 
integrated circuit package, such that an axis of light 17 from said light source 12 is non-parallel 
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to an imaging axis 17' of said sensor 13 and such that said light source 12 illuminates a field of 
view of said sensor 13. 

Re claim 2, Nakamura discloses said single-piece substrate 1 1 is a lead frame, said fixing 
of said integrated circuit die including using die attach techniques [see English abstract]. 

Re claim 3, Nakamura discloses connecting said components includes attaching said 
integrated circuit die and said Light source 12 to said Lead frame 1 1 while said Lead frame 1 1 is 
substantially flat [see figures 3(A) and 4(A)], said enclosing including bending said lead frame 
1 1 to establish said angle of said first area 1 1c' to said second area 11a' [see figures 3(B) and 
4(B)]. 

Re claim 6, Nakamura discloses patterning electrically insulative material 14 onto 
opposite sides of said single-piece substrate 1 1 to define a package form in which said first and 
second areas (11a' and 1 lc') of said single-piece substrate 1 1 are fixed at said angle [see figures 
3(A) to 4(C)]. 

Re claim 7, Nakamura discloses said single-piece substrate 1 1 is a Lead frame, said 
patterning including enabling input/output connections (11a and 1 lc) to remain exposed at an 
exterior of said package form [see figures 3(B) and 4(B) and English abstract]. 

Re claim 8, Nakamura expressly discloses in figures 3(A) and 4(A) connecting said 
components includes using die attach techniques to connect said integrated circuit die and Light 
source 12 from separate passes of said lead frame 1 1 through a fabrication line. 

Re claim 21, Nakamura discloses in figures 3(A) to 4(C) a method of forming an 
integrated circuit package [see English abstract] comprising: fabricating a lead frame 1 1 having a 
plurality of input/output conductors (1 la', lib', 11c' and lid'), said lead frame 1 1 having 
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spaced apart first and second areas (lie' and 1 la') for receiving components; forming a package 
body of electrically insulative material 14 on said lead frame 1 1 such that said first and second 
areas are at a selected angle with respect to each other; fixing a sensor die 13 to said first area 
1 lc\ including electrically connecting said sensor die 13 to at least some of said input/output 
conductors; and fixing a Light source 12 to said second area 1 la 5 , including connecting said light 
source 12 to at least one of said sensor die 13 and said input/output conductors; wherein said 
selected angle is such that a condition is established in which Light from said light source 12 
illuminates a field of view of said sensor die 13. 

Re claim 23, Nakamura expressly discloses in figures 3(B), 3(C), 4(B) and 4(C) attaching 
a lid 18 to said package body, said lid including a lens system (15 and 16) for directing said 
Light from said Light source 12 and collecting Light for said sensor die 13, wherein attachment 
of said lid 18 forms a module for connection within an electronic device. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 9-11, 22 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakamura in view of Yang et al. (US 2003/0112220 Al). 

Re claims 9-11, Nakamura expressly discloses in figures 3(B), 3(C), 4(B) and 4(C) 
attaching a lens system (15 and 16) for directing light from a light source 12 and for collecting 
light reflected from a surface, thereby providing a module for electrical and mechanical 
connection within an electronic device. However, Nakamura fails to disclose providing a sensor 
die having a matrix of pixel elements and a digital signal processing circuitry dedicated to 
determining navigation information on the basis of image information from said matrix. 

Yang teaches in Figs. 5 and 6 providing a sensor die 14 having a matrix of pixel elements 
and a digital signal processing circuitry 15 dedicated to determining navigation information on 
the basis of image information from said matrix [see page 7, paragraphs 0091 to 0095]. 

Since Nakamura and Yang are from the same field of endeavor, the purpose disclosed by 
Yang would have been recognized in the pertinent prior art of Nakamura. 
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Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to modify the method disclosed by Nakamura as taught by Yang, since 
Yang states at paragraph 0094 that such modification would enable the mouse device to 
recognize the moving direction and distance of the mouse device in accordance with the 
movement thereof. 

Re claims 22 and 24, see discussion above regarding claims 9-11. In addition, Nakamura 
expressly discloses in figs. 3(A) and 4(A) fixing said sensor die 13 includes using die attach and 
wire bonding techniques. 

Allowable Subject Matter 

Claims 4 and 5 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

Claims 17-20 are allowed. 

The following is a statement of reasons for the indication of allowable subject matter: 
none of the prior art of record, taken alone or in combination, fairly discloses the following 
limitations in combination with the rest of the limitations in the claim: bending said lead frame in 
a region between said first and second areas to establish a condition in which light from said 
light source illuminates a field of view of said sensor die. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Son ' 1 17, Kato '387 and Fong '371 teach relevant methods for forming optical mouse. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khanh B. Duong whose telephone number is (571) 272-1836. 
The examiner can normally be reached on 10:00-6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




